Metabolomic characterization of halophilic bacterial isolates reveals strains synthesizing rare diaminoacids under salt stress.
Metabolomics-based approaches to study stress responses in bacteria have received much attention in recent years. In the present study, a metabolomic analysis of the representative halophilic bacterial isolates (Halomonas hydrothermalis VITP9, Bacillus aquimaris VITP4, Planococcus maritimus VITP21 and Virgibacillus dokdonensis VITP14) from a saltern region in India was performed using nuclear magnetic resonance spectroscopy. Chemometric analysis of (1)H NMR spectra revealed salt-dependent increase in the levels of metabolites, mainly from the aspartate and glutamate family, that are directed from the glycolytic pathway, pentose phosphate pathway and citric acid cycle. The composition of the metabolites was found to be different with respect to the species and the type of growth medium. Analysis of the two dimensional NMR data revealed accumulation of two rare diaminoacids, Nε-acetyl-α-lysine and Nδ-acetylornithine (by VITP21 and VITP4 strains respectively) apart from other well known solutes such as ectoine, proline, glutamate and glycine betaine. Metabolite profiles of strains capable of synthesizing Nε-acetyl-α-lysine and Nδ-acetylornithine suggested their biosynthesis from lysine and ornithine using aspartate and glutamate as their precursors, respectively. Further, the cells in moderate salinity (5% w/v NaCl) showed an increase in growth rate along with increase in the levels of nucleotides, whereas at higher salinity (10% w/v NaCl), the levels of aromatic and hydrophobic metabolites dropped, accompanied with a decrease in growth rate, rightly suggesting that at any salt-stress condition provided, cellular homeostasis was favored over growth.